Background: good inhaler technique and medication concordance is important for symptom and disease control in chronic airways disease. Objectives: establish the prevalence of inhaler use; the main inhaler devices used by older people at home; their ability to use the inhalers they have been prescribed; and the relationship between perceived ease of use and actual performance. Design: cross-sectional population based study. Subjects: subjects aged 70 years and over living at home. Methods: 500 subjects were randomly selected from 5,002 subjects aged 70 years and over living at home. Inhalers used over the previous 24 hours were identiWed by a nurse on home visit. Those with cognitive impairment were excluded. Inhaler system was assessed and graded by a doctor as acceptable (perfect or minor errors) or unacceptable (major errors), using previously published criteria. Perceived ease of use of the device was rated as easy, moderate or difWcult. Results: 423 subjects participated in the study. The population prevalence of inhaler use was 15.8% (12.0, 19.7). Of the 91 inhaler devices used, 39 (42.8%) were metered dose inhalers, 34 (37.4%) were metered dose inhalers with large volume spacers, and 18 (19.8%) were breath-actuated devices. Thirty-two subjects (82.1%) using metered dose inhalers had an acceptable technique compared with 33 (97.1%) of those using metered dose inhalers with large volume spacers and 13 (72.2%) of those using breath-actuated devices (P < 0.05). Up to three quarters of inhalers were considered easy to use but 12% of subjects who rated their inhaler device as being easy to use made major errors. Conclusion: metered dose inhaler was the most frequently prescribed inhaler and was used correctly by most subjects especially in combination with large volume spacers. Major errors were more common with breath-actuated devices. Inhaler technique should be checked as patients' perception of their inhaler skills correlates poorly with actual performance.
Introduction
Inhaled drug therapy maximises therapeutic effect in chronic airways disease whilst minimising undesired sideeffects [1] . Inhaler technique together with medication concordance, patient education and motivation are important factors in symptom and disease control [2] . The inhaler systems currently available include metered dose inhalers (MDI), MDI with large volume spacer (LVS) and breath-actuated inhalers (BAI) which include breath-actuated MDI (Easibreath) and dry powder inhalers (Turbohaler, Accuhaler and Diskhaler).
Older people commonly have poor inhaler technique. This has been documented particularly with MDI -only 60% of older people have been reported to have adequate MDI technique [3, 4] . Previous research has been undertaken mainly amongst older inpatients and those attending out-patient clinics and day hospital, and has focussed particularly on the ability of inhaler naïve subjects to learn one type of inhaler versus another. These studies have found that inhaler technique is better when MDI is combined with LVS than when MDI is used on its own [5] , and that technique with BAI is better than LVS at least for the Wrst 24 hours after tuition [6] . Airways diseases are, however, chronic and predominantly managed in the community.
The present study investigated inhaler technique amongst community dwelling older people already prescribed inhalers. The aims of this study were to determine the prevalence of inhaler use, and identify the main inhaler devices used by people aged 70 years and over living at home. We also examined the ability of older people to use the inhalers they have been prescribed, and the relationship between perceived ease of use of their inhalers and actual performance.
Methods
This was part of a larger study of breathlessness in older people in the community [7] . Residents of nursing and residential homes were excluded. Subjects were selected by a two stage random sample stratiWed towards breathlessness, thus enriching the Wnal sample with cardiorespiratory problems. We sent 1,404 subjects randomly selected from general practitioners' lists with a total population of 5,002 subjects aged 70 years and over living at home, a simple questionnaire enquiring about signiWcant breathlessness (MRC Grade 3 or worse) [8] . Of the responders, a random sample of 250 breathless and 250 non-breathless subjects were visited at home by a research nurse. A comprehensive drug history of prescribed medicines including inhalers used in the previous 24 hours was obtained by inspection of medicines by the nurse during the home visit.
Those scoring <7 out of 10 on abbreviated mini-mental test were excluded from further study. The subjects' ability to use their own inhaler systems was assessed and graded by a doctor as acceptable (perfect or minor errors not preventing adequate use of the device) or unacceptable (major errors), using previously published criteria [5] .
They were asked if they had received previous tuition in the use of inhaler devices, and if their inhaler technique had ever been checked. They rated their perceived ease of use of the device on a scale of easy, moderate or difWcult.
Data were analysed using the STATA 6 statistical package [9] . The population prevalence of inhaler use was estimated as a proportion with 95% conWdence interval using the survey analysis module, taking into account the random variation from two-stage random sampling and the stratiWcation by breathlessness [10] . The remaining statistical analysis was done on the sample rather than extrapolate back to population level, bearing in mind the small numbers of individual inhaler types in the sample. Standard contingency table (chi-square) analysis was used to examine differences in proportions between categories, using a Cochran-Armitage test for trend where appropriate [11] . Exact P values were computed using StatXact software [12] . This study was given ethical approval by Bro Taf local research ethics committee and written informed consent was obtained from all subjects.
Results
The response rate to the postal questionnaire was 91% of eligible cases. Four hundred and Wfty-two of the subsample of 500 were visited at home by the research nurse, the withdrawals being due to 15 deaths, 14 refusals and 19 other valid exclusions. Four hundred and twenty-three subjects agreed to full medical assessment including assessment of inhaler technique.
Use of inhalers
The population prevalence of inhaler use amongst older people living at home was 15.8% (12.0, 19.7). In the study sample, 79 subjects (18.7%) were prescribed inhalers, with 12 subjects (2.8%) prescribed two inhaler devices. Of the 91 inhaler devices used, 39 (42.8%) were metered dose inhalers (MDI), 34 (37.4%) were MDI with LVS, and 18 (19.8%) were breath-actuated devices (BAI).
Inhaler technique
Most patients using MDI with LVS had acceptable technique. Thirty-two subjects (82.1%) using MDI had an acceptable technique (perfect or only minor errors) compared with 33 (97.1%) of those using MDI with LVS and 13 (72.2%) of those using BAI (P = 0.014). The major errors (unacceptable) and minor errors (acceptable) in inhaler technique are summarised in Table 1 . Failure to breath hold following inhalation was the main problem for those using inhaler devices, whilst lack of coordination between actuation and inhalation was a particular problem with MDI.
Patient perceptions
Overall, 68 (74.7%) inhalers were perceived to be easy, 18 (19.8%) were considered moderate and 3 (3.3%) were considered difWcult to use. Thirty-two (82.1%) of those using MDI found them easy to use compared with 21 (61.8%) using MDI with LVS, and 15 (83.1%) using BAI ( Table 2 ) (P = 0.071). Overall 12% of subjects who rated their inhaler device as being easy to use made major errors. By inhaler type (Table 3) , 4 (12.5%) of those 32 who rated MDI easy to use made major errors, 4 (26.7%) of those 15 who rated BAI easy to use made major errors and none of those 21 who rated MDI + LVS as being easy to use made major errors (P = 0.030). Of the three inhaler systems, MDI was the only one with an association (P < 0.05) between increasing difWculty in perceived ease of use and the occurrence of major errors (Table 3) .
Tuition and checking of inhaler technique
Sixty-three (79.7%) of those on inhalers recalled having had tuition in inhaler technique; 77.9% of these received tuition from a doctor, 15.9% from a nurse, 3.2% from a pharmacist and 3% from family members with 49.2% having had their technique checked at least once.
Of those who had received tuition, 22 (73.3%) subjects using MDI made minor errors, compared with 22 (81.5%) of those using MDI with LVS. All seven (100%) subjects who made major errors whilst using MDI had had tuition. The numbers who had received tuition for the other inhalers were small but at least half of those using the other inhalers who had received tuition made errors in their inhaler technique.
Discussion
This study found MDI was the most frequently used inhaler device amongst older people in the community and was mostly used adequately especially in combination with LVS. Prescription of MDI is common despite the generally accepted view that older people use conventional MDI poorly. Previous studies reported that only 60% of older patients using MDI have an adequate technique [3, 4] and in one study, only 45% of those under 65 years and 29% of those over 65 years, using MDI who attended a hospital based chest clinic more than once over 18 months maintained a correct technique [13] . We report a higher Wgure of 82%, with adequate MDI technique. By excluding those with cognitive impairment, and those in care homes, the present study has probably underestimated the failure to use inhalers properly in the community. It has been shown that older people with a mini-mental test score of 6 or less are unable to learn to use a standard MDI [14] . As in other studies, we allowed minor errors when grading inhaler technique as acceptable or adequate [5] , however, minor errors like failure to hold one's breath or shake the canister have implications for optimal drug delivery.
Connolly showed the use of LVS with MDI improved inhaler technique when inhaler-naïve subjects were Wrst taught to use inhalers [5] . We found that not only were MDI with LVS used adequately by virtually every subject, but also they were more likely than BAI to be used correctly. In contrast, Jones and colleagues reported breath activated and dry powder inhalers were more likely to be used correctly 24 hours after enrolment tuition, than MDI with LVS in older hospitalised patients, the main difWculties being with the assembly of MDI and LVS and in detecting when the MDI was empty [6] . It is not known how much the level of pre-selection of devices to suit the subjects prior to the study may have inXuenced our Wndings.
It appears in our study that even with inhalers commonly thought more suitable to older people, namely BAI, at best only three quarters managed to use them adequately in the community. Although most of those using inhalers received some form of tuition, less than half had had their inhaler technique checked. Moreover, one in eight of our subjects who rated their inhaler device as being easy to use made major errors. This was particularly problematic for Our results indicate that much still needs to be done to improve inhalation technique in the community. MDI by itself is still widely prescribed in older people. Merely prescribing inhaler devices reported to be easier to handle in this population is insufWcient. Instead, every effort should be made to overcome problems by using a suitable inhaler device, favoured by the patient and repeated instruction and supervision. Patient perception of their own inhaler skills correlates poorly with actual performance, hence their inhaler technique should be checked at every opportunity.
Key points
• One-sixth of older people living in the community use inhalers.
• MDI is the most frequently used inhaler device amongst older people in the community.
• Most subjects using MDI and spacer have acceptable inhaler technique.
• Major errors were more common with breath actuated devices.
• Patient perception of their own inhaler skills correlates poorly with actual performance, hence inhaler technique should be checked.
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